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(54) LEVEL SHIFT CIRCUIT AND HIGH VOLTAGE DRIVING CIRCUIT USING IT 

(57)Abstract: 

PURPOSE: To realize a level shift circuit provided with a function excepting the 
function converting from a first power source voltage to a second power source 
voltage and to realize a high voltage driving circuit using the level shift circuit. 
CONSTITUTION: In addition to a first and second switching elements (transistors 50- 
56)third and fourth switching elements (transistors 6264) are provided in series. The 
transistors 6264 are turned on/off by a prescribed control signaland thusthe current 
path of the level shift circuit is conducted/interrupted. By such a constitutiona logic 
circuit arranged on the poststage of the level shift circuit is arranged on the 
preceding stage of the level shift circuitand since the logic circuit is driven by a 
voltage for driving the logic circuitthe area of the circuit is reduced. Furthersince the 
generation of a penetration current in the period when the voltage levels of the first 
and second input signals are inverted is prevented and a short circuit state in the 
current path is preventedthe performance of a display characteristicetc.is 
improvedand the response operation of the level shift circuit is improved. 



CLAIMS 



[Claim(s)] 

[Claim 1]ln a level shift circuit which transforms a voltage swing of the 1st and 2nd 
input signal from the 1st power supply voltage to the 2nd power supply voltageln 
addition to the 1st and 2nd switching element turned on and off by said 1st and 2nd 
input signalthe 3rd switching element is provided in series to said 1st switching 
elementand the 4th switching element is provided in series to said 2nd switching 
elementA level shift circuitwherein these 3rd and 4th switching element is turned on 
and off by a control signal formed according to a signal state of said 1st and 2nd input 
signal and a change of a flow and interception of a current route is performed. 
[Claim 2]A level shift circuitwherein said 3rd and 4th switching element is made 
[ both ] into an OFF state by said control signal when [ both ] said 1st and 2nd input 
signal is in an upper part levelor when it is in a bottom leveland said current route is 
intercepted in claim 1. 

[Claim 3]A level shift circuitwherein said 3rd and 4th switching element is made into 
an OFF state by said control signal during a voltage-level period of reversal of said 
1st and 2nd input signal and said current route is intercepted in claim 1. 
[Claim 4]In a high-voltage-driving circuit which generates a high-voltage-driving 
signal for making a predetermined element drive with the 2nd power supply voltageA 
logic circuit which forms the 1st and 2nd input signal by a predetermined logical 
operationA level shift circuit which transforms a voltage swing of said 1st and 2nd 
input signal from the 1 st power supply voltage to the 2nd power supply voltageAn 
output driving circuit which forms said high-voltage-driving signal with an output 
signal of said level shift circuit is includedln addition to the 1st and 2nd switching 
element turned on and off by said level shift circuit with said 1st and 2nd input 
signalthe 3rd switching element receives said 1st switching element. It is provided in 
seriesit is provided in series by the 4th switching element to said 2nd switching 
elementand these 3rd and 4th switching elementA high-voltage-driving circuitwherein 
an OFF state is used by a predetermined control signal when [ both ] said 1st and 
2nd input signal is [ both ] in an upper part levelor when it is in a bottom leveland a 
current route of said level shift circuit is intercepted. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the level shift circuit which transforms 
the voltage swing of an input signal into the 2nd power supply voltage from the 1 st 
power supply voltageand the high-voltage-driving circuit using this level shift circuit. 
[0002] 



[Description of the Prior Art]The conventional level shift circuit did not have a 
function except transforming into the 2nd power supply voltage (E2) the voltage swing 
of the 1st and 2nd input signal mutually inputted by the opposite phase from the 1st 
power supply voltage (E1). 

[0003]The circuit diagram of the conventional level shift circuit is shown in drawing 1 1 
(A) and (B). This level shift circuit comprises the transistor 150 which is the 1st and 
2nd switching elementO 52)1 54(1 56)and the transistors 158 and 160. And the 2nd 
input signal whose voltage swings are the 1st input signal of 0 - Eland this 1st input 
signal and the signal of an opposite phase is inputted into the gate electrode of the 
transistor 150(1 52)1 54and (1 56)respectively. The 1st and 2nd output signal of the 
level shift circuit is inputted into the gate electrode of the transistors 158 and 160. 
[0004]In the conventional level shift circuitthe voltage swing of the 1 st and 2nd input 
signal of an opposite phase was mutually transformed into the 2nd power supply 
voltage (E2) from the 1st power supply voltage (E1) by the above composition. In the 
example of the level shift circuit shown in drawing 1 1 (A) and (B)both E1 and E2 are 
negative valuesand they have a relation of E1>E2. 

[0005]Nowin the conventional level shift circuitthe 3rd and 4th switching element 
turned on and off by a predetermined control signal besides the 1st and 2nd switching 
element was not provided. Thereforeit does not have a function except the 
conversion to E2 from the power supply voltage Elbutfor this reasonthere were the 
following problems in the conventional level shift circuit. 
[0006] 

[Problem(s) to be Solved by the Invention]Firstthe 1st problem is explained. 
[0007]The truth value table of this conventional level shift circuit is shown in drawing 
1 1 (C). As shown in the figurewhen the input signal of an opposite phase is inputted 
mutuallyby this conventional exampleconversion to E2 from the power supply voltage 
E1 is performed. Howeverwhen the 1st and 2nd input signal is [ both ] the levelthis 
level shift circuit does not perform normal operation. Namelywhen the 1st and 2nd 
input signal is H level (GND level) in both the circuits of drawing 1 1 (A) and (B)The 
1st and 2nd output signal serves as Z level (high impedance leveDand when the 1st 
and 2nd input signal is [ both ] L level (E1 leveOthe current route of a level shift 
circuit will flow through itand it will become impossible operating it. 
[0008]When the conventional level shift circuit was applied to a high-voltage-driving 
circuit (for exampledrive circuit for STNTFTand MIM liquid crystals)for examplea liquid 
crystal driving circuitthe generating-high-voltage driver of a multi-bitetc. for this 
faultthe following problems arose. 

[0009]The example at the time of applying the conventional level shift circuit to the 
drive circuit for STN LCD is shown in drawing 12 .A data signal is inputted into the 
transistors 150 and 152 which are the 1st switching element as the 1st input signal. It 
is reversed with the inverter 34 and this data signal is inputted into the transistors 
154 and 156 which are the 2nd switching element as the 2nd input signal. Therebya 



voltage swing is changed into GND-V5 (V5 is for example-30V) from GND-VSS (VSS 
is for example-5V). Similarlyan AC converted signal is also inputted into the level shift 
circuit 32and a voltage swing is changed into GND-V5 from GND-VSS. 
[0010]Thusthe output signals 4546and 44 of the level shift circuits 33 and 35 by 
which the level shift was carried out are inputted into the logic circuit 170. This logic 
circuit 170 comprises NAND circuits 37 and 39 and NOR circuits 36 and 38 which 
operate with the 2nd power supply voltage V5. And a predetermined logical operation 
is performed in this logic circuit 170and those output signals 1721 741 76and 178 are 
inputted into the output driving circuit 180 which comprises the Nch transistors 40 
and 43 and Pch transistors 41 and 42 after the end of a logical operation. And in 
these transistors 40-43 in the output driving circuit 180the output signals 172-178 of 
the logic circuit 170 are connected to a gate electrodeand the power supply 
V0V2V3and V5 (V0>V2>V3>V5) are connected to the source region. Common 
connection of the drain area of these transistors 40-43 is carried outand this drain 
output by which common connection was carried out will be outputted to each liquid 
crystal element as a liquid crystal driving signal. The above composition enables it to 
change a binary output into 4 value output (V0V2V3V5) in this conventional liquid 
crystal driving circuit. 

[0011]Nowin the liquid crystal driving circuit using the conventional level shift 
circuitas shown in drawing 12 the logic circuit 170 which comprises NOR circuits 36 
and 38 and NAND circuits 37 and 39 needs to be arranged in the latter part of the 
level shift circuit 33. The reason is as follows. That isit is assumed temporarily that 
the logic circuit 1 70 has been arranged in the preceding paragraph of the level shift 
circuit 33 by the conventional example. Thensince there are four kinds of modes in 
the output of the logic circuit 170 (HLLHHHLL)the case where the signal (HH leveILL 
level) of the level is inputted into the 1st and 2nd switching element (transistors 150- 
156) of the level shift circuit 33 arises. Howeverin the conventional level shift 
circuitas above-mentioned drawing 1 1 (A) - (C) explainedwhen the signal of the level 
was inputted into the 1st and 2nd input signalnormal operation was not guaranteed. 
Thereforethe logic circuit 170 was to be arranged in the latter part of the level shift 
circuit 33as it is impossible to arrange the logic circuit 170 in the preceding paragraph 
of the level shift circuit 33 by a conventional example and it is shown in drawing 12 . 
As a resultNOR circuits 36 and 38 and NAND circuits 37 and 39 in the logic circuit 
170 will be inevitably driven with the 2nd power supply voltage V5. 
[0012]Howeverthis 2nd power supply voltage V5 is used also as voltage for a liquid 
crystal drive. For this reasonwhen a data signal or an AC converted signal changes 
and GURIJJI occurs according to the penetration current produced in said NOR 
circuits 36 and 38 and NAND circuits 37 and 39it will have big influence also on this 
voltage for a glitzy ****** drive. Since especially these NOR circuits and NAND 
circuits are connected to all the four data lines of a liquid crystal panel at a time (for 
examplethe liquid crystal panel of 200x640 dots total 640x 4= 2560 pieces)the 



influence will become very big. For this reasonthe effective value of such voltage 
supplied more to a liquid crystal display element a glitzy changedand the situation 
where the display quality of a liquid crystal will fall extremely arose. 

[001 3]This 2nd power supply voltage V5 is the high tension of -20 40V (or 20- 

40V)and also needs to use as a high-withstand-pressure transistor the transistor 
which constitutes NOR circuits 36 and 38 and NAND circuits 37 and 39 for this 
reason. Howeverthe occupation area of the transistor for realizing driving ability in 
which these high-withstand-pressure transistors are the more nearly same than the 
transistor which operates with the 1st power supply voltage (or 5V)for example-5Vwill 
become very big. 

[0014]To arrange a semiconductor chipit is necessary to arrange a substrate and 
what is called a guard band of same electric potential in order to hold the potential of 
a substrate around the source region of a transistor. These guard bands are needed 
in order to prevent the latchup which will become easy to generate especially if the 
driver voltage supplied to the source region becomes high. Thereforecompared with 
the usual transistorit is necessary to enlarge the occupation area of this guard band 
dramatically with the high-withstand-pressure transistor which needs to be driven by 
high tension. 

[0015]As mentioned abovethe logic circuit which comprises a high-withstand- 
pressure transistor tended to have an adverse effect on display propertiesand was to 
occupy a very big area compared with the logic circuit which comprises a usual 
transistor. Thereforeas for these logic circuitsit is preferred from the field of 
improvement in display propertiesor the field of small-area-izing of a semiconductor 
chip not to constitute from a high-withstand-pressure transistor if possible. 
Howeveras shown in drawing 12 it is necessary to arrange these logic circuits 1 70 in 
the latter part of the level shift circuit 33 in the high-voltage-driving circuit which 
applied the conventional level shift circuit. Thereforeinevitablyit had to constitute 
from a high-withstand-pressure transistoras a resultdisplay properties got worseand 
the problem that the area of a semiconductor chip large-scale-ized had produced 
these logic circuits 170. 
[001 6]Nextthe 2nd problem is described. 

[0017]So that clearly from the circuit diagram of drawing 1 1 (A) and (B)and the truth 
value table of drawing 1 1 (C) in the conventional level shift circuit. During the 
voltage-level period of reversal of the 1st and 2nd input signal (i.e.when the 1st and 
2nd input signal shifts to L and H level from H and L level) when shifting to H and L 
level from L and H levelthe current route of the level shift circuit flowed and there 
was a problem which penetration current generates. Generating of these penetration 
current makes high voltage power produce GURIJJI the same with having mentioned 
abovewhen these level shift circuits are applied to a high-voltage-driving circuitfor 
example. And these glitzy generating will have big influence on the display properties 
of a liquid crystaletc. In this wayif a current route flows during the voltage-level 



period of reversal of the 1 st and 2nd input signalthe situation where the speed of 
response of a level shift circuit becomes slow will also be produced. In order to bring 
this speed of response forwardit is necessary to enlarge extremely size of the 
transistor 150(1 52)1 54and (156)or size of the transistor for an element drive to which 
this level shift circuit is connected. Howeverthis makes the area of a semiconductor 
chip increased and is not preferred. 

[0018]Nowas art of decreasing the formerfor examplepenetration currentthere is art 
shown in JP4-30765B and JP4-30765A. For example using the on resistance of a 
MOS transistorsuch conventional technologies form resistance in the current route of 
a level shift circuitand decrease penetration current. Thereforealthough penetration 
current could be decreased to some extentswitch-on of penetration current and a 
current route was not able to be intercepted thoroughly. 

[001 9]Howeverwhen these level shift circuits are applied to high-voltage-driving 
circuitssuch as a liquid crystal driving circuit and a generating-high-voltage driver of a 
multi-bita majority of these level shift circuits are dramatically needed. For examplein 
the liquid crystal panel of 200x640 dots640 level shift circuits are needed. 
Thereforeeven if resistance can be inserted in a current route and it could decrease 
penetration current to some extentthe influence which it has on display properties 
etc. too was great. On the other handif the resistance of the resistance inserted in 
the current route or the on resistance value of a transistor is enlarged in order to 
decrease this penetration current furtherthe situation where the speed of response of 
a level shift circuit becomes slow shortly will arise. Howeverfor example in a liquid 
crystal panelthe necessity of operating a level shift circuit at high speed arises as the 
area of a liquid crystal panel becomes largeor as resolution of a liquid crystal panel is 
made high. Thereforethe problem that it was not desirable had produced insertion of 
the resistance to the current route used as the hindrance of improvement in the 
speed of the speed of response of a level shift circuitor insertion of the on resistance 
of a transistor. 

[0020]The place which this invention solves the above problems and carries out the 
purposeThe 3rd and 4th switching element one [ the switching element ] and turned 
off by a predetermined control signal is provided in a level shift circuitlt is in realizing 
the level shift circuit which gave the function except this transforming the voltage 
swing of an input signal into the 2nd power supply voltage from the 1st power supply 
voltageand realizing the high-voltage-driving circuit using this level shift circuit. 
[0021] 

[Means for Solving the Problem]A level shift circuit which starts this invention in 
order to attain said purposeln a level shift circuit which transforms a voltage swing of 
the 1st and 2nd input signal from the 1st power supply voltage to the 2nd power 
supply voltageln addition to the 1st and 2nd switching element turned on and off by 
said 1st and 2nd input signalthe 3rd switching element is provided in series to said 1st 
switching elementand the 4th switching element is provided in series to said 2nd 



switching elementThese 3rd and 4th switching element is turned on and off by a 
control signal formed according to a signal state of said 1 st and 2nd input signaland a 
change of a flow and interception of a current route is performed. 
[0022]When [ both ] said 3rd and 4th switching element has [ both ] said 1 st and 2nd 
input signal in an upper part level in this caseor when it is in a bottom levelit may be 
made an OFF state by said control signaland said current route may be intercepted. 
[0023]Said 3rd and 4th switching element may be made into an OFF state by said 
control signal in this case during a voltage-level period of reversal of said 1st and 2nd 
input signaland said current route may be intercepted. 

[0024]In a high-voltage-driving circuit which generates a high-voltage-driving signal 
for a high-voltage-driving circuit concerning this invention to make a predetermined 
element drive with the 2nd power supply voltageA logic circuit which forms the 1st 
and 2nd input signal by a predetermined logical operationA level shift circuit which 
transforms a voltage swing of said 1st and 2nd input signal from the 1st power supply 
voltage to the 2nd power supply voltageAn output driving circuit which forms said 
high-voltage-driving signal with an output signal of said level shift circuit is includedln 
addition to the 1st and 2nd switching element turned on and off by said level shift 
circuit with said 1st and 2nd input signalthe 3rd switching element receives said 1st 
switching element. It is provided in seriesit is provided in series by the 4th switching 
element to said 2nd switching elementand these 3rd and 4th switching elementWhen 
[ both ] said 1st and 2nd input signal is [ both ] in an upper part levelor when it is in a 
bottom levelan OFF state is used by a predetermined control signaland a current 
route of said level shift circuit is intercepted. 
[0025] 

[Function]The 3rd and 4th switching element is made to turn on and off in this 
invention using a predetermined control signal. 

Thereforea flow and interception of the current route of a level shift circuit are 
attained. 

By this compositionby both this inventionseven if the 1st and 2nd input signal is the 
levelfor examplenormal circuit operation can be guaranteed. Thereforethe signal of all 
the modes can be inputted into the 1st and 2nd input signalandas a resultit becomes 
possible to arrange conventionally the logic circuit arranged in the latter part of the 
level shift circuit in the preceding paragraph of a level shift circuit. In this inventionthe 
3rd and 4th switching element is made into an OFF state with a predetermined 
control signal during the voltage-level period of reversal of the 1st and 2nd input 
signal. 

Thereforegenerating of penetration current and the current route of a level shift 
circuit can be effectively prevented from being in a short condition. 



[0026] 
[Example] 



(1) The 1st example of this invention is shown in the 1st example drawing 1 (A) and 
(B). 

[0027]As shown in drawing 1 (A) and (B)in the level shift circuit concerning the 1 st 
example. In addition to the transistors 58 and 60the transistors 62 and 64 which are 
the 3rd and 4th switching element are connected with the transistor 50 which is the 
1st and 2nd switching element(52)54and (56) in series. And these transistors 62 and 
64 will be turned on and off by the control signal 31 formed according to the signal 
state of the 1st and 2nd input signal. The transistor 62 which is the 3rd switching 
element should just be connected in series here to 50 which is the 1st switching 
element at leastand (52)The transistor 64 which is the 4th switching element should 
just be connected in series to 54 which is the 2nd switching element at leastand (56). 
Thereforethe transistors 62 and 64 which are the 3rd and 4th switching elementfor 
example are not cared about as composition provided in the transistor 58 and 60 
bottom (power supply E2 side). 

[0028]In the 1st examplewhen the 1st and 2nd input signal of an opposite phase is 
mutually inputted by the above compositionit becomes possible to transform the 
voltage swing into the 2nd power supply voltage (E2) from the 1st power supply 
voltage (E1). 

[0029]In both these level shift circuitseven when the 1st and 2nd input signal is the 
levelit becomes possible by making the transistors 62 and 64 into an OFF state with 
the control signal 31 to guarantee normal operation. 

[0030]Namelyin the conventional level shift circuitwhen the 1st and 2nd input signal is 
[ both ] L level (E1 level) as drawing 1 1 (A) - (C) explained for examplethe current 
route of a level shift circuit will flow and it will be in the state which cannot be 
operated. On the other handin both the level shift circuits concerning the 1st 
examplewhen the 1st and 2nd level shift circuit is L levelby using 31 asEcontrol signal 
2 levelthe current route of a level shift circuit is intercepted and it enables this to 
avoid the state which cannot be operated. 

[0031]Since the 1st example has such a featureit becomes possible as the 1st and 
2nd input signal to input the signal (HLLHHHLL) of all the modes. Therebywhen the 
1st example is applied to a high-voltage-driving circuitfor exampleit becomes possible 
to arrange conventionally the predetermined logic circuit arranged in the latter part of 
the level shift circuit in the preceding paragraph of a level shift circuit. And the 
necessity of driving this logic circuit by high tension is lost by arranging a logic circuit 
in the preceding paragraph of a level shift circuit in this way. As a resultwhile being 
able to prevent glitzy generating produced in high voltage power and being able to 
improve display properties etc.the occupation area of these logic circuits can be 
made smalland it becomes possible to attain small areaHzation of a semiconductor 
chip. The example in the case of the ability to arrange a logic circuit in the preceding 
paragraph of a level shift circuit in this way is behind explained in full detail as the 2nd 
and 3rd example. 



[0032]According to this level shift circuitthe 1st and 2nd input signal during the 
voltage-level period of reversal of the 1st and 2nd input signal on L and H level from 
H and L level. Or when shifting to H and L level from L and H levelthe current route 
of a level shift circuit flows and it becomes possible to prevent penetration current 
from occurring. That isin addition to that of the 1st and 2nd switching elementin this 
level shift circuitthe transistors 62 and 64 which are the 3rd and 4th switching 
element are formed in series. Thereforewhen it is in the state where a current route 
flows in this waythese transistors 62 and 64 are made into an OFF state with a 
predetermined control signalandtherebygenerating of penetration current and 
generating of the switch-on of a current route can be prevented. As a resultit 
becomes possible to aim at prevention from increase of the size of the prevention 
from aggravation of display propertiesthe transistors 50~56and the transistor for an 
element drive. The example in this case is behind explained in full detail as the 4th 
example. 

[0033](2) Describe the 2nd examplenext the 2nd example of this invention. The 2nd 
example is an example at the time of applying the level shift circuit concerning this 
invention to the drive circuit for STN LCD. 

[0034]The circuit diagram of the liquid crystal driving circuit concerning the 2nd 
example is shown in drawing 2 . This liquid crystal driving circuit is the conventional 
liquid crystal driving circuit which it was constituted including the logic circuit 70the 
level shift circuits 56and 7and the output driving circuit 80and was shown in drawing 
12and a circuit which forms the output signal of four values (V0V2V3V5) from a data 
signal and an AC converted signal similarly. The level shift circuit concerning this 
invention is applied to the level shift circuit 6 hereand the conventional level shift 
circuit is applied to the level shift circuits 5 and 7. Unlike the conventional liquid 
crystal driving circuit shown in drawing 12t he logic circuit 70 is arranged at the 
preceding paragraph of the level shift circuit. 

[0035]The logic circuit 70 comprises the inverters 9 and 10NOR circuits 11 and 12and 
NAND circuits 13 and 14carries out a predetermined logical operation to the data 
signal and AC converted signal which were inputtedand forms the input signals 
232425and 26 over the level shift circuits 6 and 7. Since the logic circuit 70 is 
arranged at the preceding paragraph of the level shift circuitit is [ the transistor which 
constitutes the logic circuit 70 ] possible here to make it operate not with the voltage 
V5 for a liquid crystal drive but with voltage VSS for a logic circuit drive. 
[0036]The output signals 232425and 26 of the logic circuit 70 serve as an input of the 
level shift circuit 6 concerning this inventionand the level shift circuit 7and a voltage 
swing is transformed into the voltage V5 for a liquid crystal drive. And the output 
signals 272829and 30 by which the level shift was carried out in the level shift circuits 
6 and 7 are inputted into the output driving circuit 80 constituted by the Nch 
transistors 19 and 20 and Pch transistors 21 and 22. 

[0037]As for an AC converted signalthe level shift of the voltage swing is carried out 



by the level shift circuit 5 to the voltage V5 for a liquid crystal drive. And the control 
signal 31 formed of this level shift is inputted into the transistors 62 and 64 which are 
the 3rd and 4th switching element of the level shift circuit 6 concerning this invention. 
The control signal 31 will be inputted into the gate electrode of the Nch transistors 17 
and 18 by which the drain area was connected to the output signals 29 and 30 of the 
level shift circuit 7. 

[0038]The power supply V0V2V3and V5 are connected to the source region of the 
transistors 1 9-22 which constitute the output driving circuit 80. Common connection 
of the drain area of the transistors 19-22 is carried outand this drain output by which 
common connection was carried out will be outputted to each liquid crystal element 
as a liquid crystal driving signal. The above composition enables it to change a binary 
output into 4 value output (V0V2V3V5) in the liquid crystal driving circuit concerning 
this example. 

[0039]Nextoperation of this liquid crystal driving circuit is explained using drawing 3 
and drawing 4 . The truth value table showing the relation between a data signal and 
an AC converted signaland an output signal is shown in drawing 3 and the actual wave 
form chart of a data signalan AC converted signalthe signals 27-30and an output 
signal is shown in drawing 4 . 

[0040]Firstthe case where an AC converted signal is L level (VSS level) is explained. 
In this case31 is set toVcontrol signal inputted into transistors 62 and 64 which are 
3rd and 4th switching element of level shift circuit 6 5 level. Thereforethe Nch 
transistors 62 and 64 of the level shift circuit 6 will be in an OFF stateand the current 
route between the power supplies of the level shift circuit 6 will be in a cut off state. 
Since an AC converted signal is L level at this timethe output signals 23 and 24 of 
NOR circuits 1 1 and 12 in the logic circuit 70 serve as L level. TherebyPch 
transistors 50 and 54 of the level shift circuit 6 will be in an ON stateand both the 
output signals 27 and 28 of the level shift circuit 6 serve as a GND level. As a 
resultPch transistors 21 and 22 in the output driving circuit 80 will be set as an OFF 
state. Since the output signal of the level shift circuit 6 always serves as a GND level 
from this when an AC converted signal is L levelit can be considered that the level 
shift circuit 6 will be in a non selection state. Thusalso when both the level shift 
circuits concerning this invention is [ the 1st and 2nd input ] L levelin order that it 
may operate normallyit becomes possible to arrange the logic circuit 70 in the 
preceding paragraph of a level shift circuit. 

[0041]Nowaccording to the state of a data signalthe 1st and 2nd input signal is given 
to the input of the level shift circuit 7 through the logic circuit 70 in this case. And as 
the output signals 29 and 30 of this level shift circuit 7 will be inputted into the gate 
electrode of the Nch transistors 19 and 20 in the output driving circuit 80 and 
mentioned abovePch transistors 21 and 22 are OFF states at this time. Thereforethe 
output signal of the output driving circuit 80 serves as V5 levelwhen a data signal is L 
level (VSS leveOand it serves as V3 level at the time of H level (GND level). 



[0042]Thuswhen an AC converted signal is L levelthe data according to a data signal 
will be outputted to the output signals 29 and 30 of the level shift circuit 7and the 
data of V3 and V5 level will be outputted to the output signal of the output driving 
circuit 80 according to a data signal. Thereforewhen an AC converted signal is L 
levelit can be said that the level shift circuit 7 is in a selective state. 
[0043]Since the AC converted signal which is L level is inputted into the gate 
electrode of the Nch transistors 17 and 18 in this casethe Nch transistors 17 and 18 
are OFF states. 

[0044]Nextthe case where an AC converted signal is H level (GND level) is explained. 
In this casethe control signal 31 inputted into the transistors 62 and 64 which are the 
3rd and 4th switching element of the level shift circuit 6 serves as a GND level. 
Thereforethe transistors 62 and 64 will be in an ON stateand the level shift circuit 6 
will carry out level shift conversion of the voltage swing of the 1st and 2nd input 
signal 23 and 24 like the usual level shift circuit. And the output signals 27 and 28 of 
this level shift circuit 6 are inputted into the gate electrode of Pch transistors 21 and 
22 of the output driving circuit 80. Therebythe output signal of the output driving 
circuit 80 serves as V0 levelwhen a data signal is L level (VSS leveOand it serves as 
V2 level at the time of H level (GND level). Thuswhen an AC converted signal is H 
levelit can be said that the level shift circuit 6 is in a selective state. 
[0045]Nowin this casesince an AC converted signal is H levelH level is always 
outputted from NAND circuits 13 and 14 of the logic circuit 70. Thereforethe output 
signals 29 and 30 of the level shift circuit 6 must be in the high impedance state. 
Howeverthe drain area of the Nch transistors 17 and 18 where the control signal 31 
was connected to the gate electrode is connected to the output signals 29 and 30. 
And since an AC converted signal is H levelthis control signal 31 serves as a GND 
leveltherefore the Nch transistors 17 and 18 have become an ON state. For this 
reasonit will be fixed to the output signal 29 of the level shift circuit 7and 30V5 
leveland the Nch transistors 19 and 20 of the output driving circuit 80 will be set as 
an OFF state. 

[0046]The level shift circuit 6 is changed to a selective state in the state of non 
selection with the control signal 31 and it is made to operate in the 2nd example 
shown in drawing 2 as explained above. It is possible to realize a function equivalent to 
a conventional example by this operation in the 2nd example. 

[0047]Nowin the 2nd examplethe logic circuit 70 can be arranged in the preceding 
paragraph of a level shift circuit. Thereforein a conventional examplethe logic circuit 

which was operating on the voltage V5 (for example-20 40V) for a liquid crystal 

drive can be operated with voltage VSS for a logic circuit drive (for example-5V). 
Thereforewhen a data signal or an AC converted signal changeseven if penetration 
current arises in NOR circuits 11 and 12 and NAND circuits 13 and 14it is lost that 
this penetration current has adverse effectssuch as glitzy generatingon the voltage 
V5 for a liquid crystal drive. For this reasonthe stable voltage V5 for a liquid crystal 



drive can be supplied to a liquid crystal displayand the display quality of a liquid 
crystal display can be raised extremely. 

[0048]ln the 2nd examplesince it can ** if the logic circuit 70 is operated with very 
low operating voltage compared with a conventional examplereduction of the 
consumed electric current can be carried out extremely. That isgenerally the 
consumed electric current is expressed with i=c (load carrying capacity) v (operating 
voltage) and f (clock frequency). Thereforein a conventional examplesince the 

operating voltage of a logic circuit can set to have been -20 40V for exampleto - 

5V in the 2nd exampleit can carry out reduction of the consumed electric current 
extremely. Since especially a liquid crystal display is used for portable equipment in 
many casesprolonged operation by a cell and low-consumption-current-ization are 
demanded for the miniaturization and the weight saving. It is understood that the 
liquid crystal driving circuit concerning the 2nd example serves as very dominance 
composition from this compared with a conventional example. 
[0049]In the 2nd example shown in drawing 2 it has the composition that one level 
shift circuit was added to the conventional example shown in drawing 12 . Howeverin 
the 2nd example of drawing 2 as mentioned abovethe level shift circuit 6 and the level 
shift circuit 7 are exclusively operated with the control signal 31. Thereforeit can be 
considered that the consumed electric current of a level shift circuit is equivalent to 
the conventional example shown in drawing 12 . As a resultit is understood that the 
liquid crystal driving circuit concerning the 2nd example can be saved by the 
consumed electric current reduced in a logic circuit compared with a conventional 
example. 

[0050]The liquid crystal driving circuit concerning the 2nd example serves as 
dominance composition rather than a conventional example also in the field of an 
occupation areaas shown in drawing 5 . 

[0051]That iscompared with the usual transistor which operates by -5Vthe high- 

withstand-pressure transistor which operates by the high tension of -20 40V 

needs about 5-time areain order to realize the same driving ability. 
[0052]To arrange a semiconductor chipit is necessary to arrange what is called a 
guard band around the source region of a transistor. These guard bands are needed in 
order to prevent the latchup which will become easy to generate especially if the 
driver voltage supplied to the source region becomes high. Thereforecompared with 
the usual transistorit is necessary to also enlarge the occupation area of this guard 
band dramatically with the high-withstand-pressure transistor which needs to be 
driven by high tension. 

[0053]As shown in drawing 6 the occupation area of the logic circuit 70 can be made 
very smaller in the 2nd examplethan in the above two points. 

[0054]Nowthe level shift circuit 6 concerning this invention has the composition that 
the Nch transistors 62 and 64 were added compared with the conventional level shift 
circuit. Howeverthese Nch transistors 62 and 64 of output port are transistors which 



are not from a middle drainas shown in drawing 2 . Thereforethe Nch transistors 62 
and 64 can be arranged with the Nch transistors 58 and 60 and a minimum pitch 
(pitch between gate electrodes)and there is almost no increase in the semiconductor 
chip area by having added these transistors 62 and 64. Since the transistors 17 and 
18 added in the output driving circuit 80 are also what carries out pulldown [ of the 
output signal of the level shift circuit 7 set as the high impedance state ]they turn 
into a transistor of very small size. Thereforethere is also almost no increase in the 
semiconductor chip area by having added these transistors. 
[0055]in the 2nd example shown in drawing 2 it comes out compared with a 
conventional exampleand has the composition of having added the one level shift 
circuit 7. Howeverif the level shift circuit 6 and the level shift circuit 7 are put in 
order and arrangedNch of each level shift circuit and a Pch transistor can be formed 
within the respectively same well. 

[0056]As mentioned abovein the 2nd exampleif the increase in the occupation area by 
reduction of the occupation area of the logic circuit mentioned above and the addition 
of a level shift circuit and the Nch transistors 171862and 64 is totaledthe area of a 
liquid crystal driving circuit is reducible rather than a conventional example as a whole. 
This point will be in **if drawing 5 is seen. 

[0057]And as shown in drawing 5 the semiconductor chip formed in the liquid crystal 
driving circuit of the 2nd example serves as oblong shape to the semiconductor chip 
formed in the liquid crystal driving circuit of a conventional example serving as 
longwise shape. Thereforethe 2nd example becomes the best thing in order to realize 
the chip of slim shape. And if slim chip making of the liquid crystal driving circuit is 
carried outas shown in drawing 6 it will become possible to enlarge the ratio (ratio of 
the size of a liquid crystal panel to that of apparatus) of the effective display area of 
a liquid crystal panel. Since the ratio of this effective display area is set to one of the 
very important performances in this kind of liquid crystal panelalso in this meaningthe 
2nd example serves as very dominance composition compared with a conventional 
example. 

[0058](3) Describe the 3rd examplenext the 3rd example of this invention. The 3rd 
example is an example at the time of applying the level shift circuit concerning this 
invention to the drive circuit for MIM liquid crystals. 

[0059]The circuit diagram of the liquid crystal driving circuit concerning the 3rd 
example is shown in drawing 7 . This liquid crystal driving circuit is constituted 
including the logic circuit 70the level shift circuits 67and 8and the output driving 
circuit 80. And the output signal and FR signal of the shift register arranged at the 
preceding paragraph of a liquid crystal driving circuit are inputted into the logic circuit 
70. This FR signal is inputted also into the level shift circuit 5. The power supply 
V0V2V4and V5 are connected to the source region of the Nch transistors 19 and 20 
in the output driving circuit 80and Pch transistors 21 and 22. And the common drain 
of these transistors 19-22 serves as an output signal of this liquid crystal driving 



circuitand it will be used as a common signal for driving a liquid crystal element. Since 
the principal part of the composition is mostly common in the liquid crystal driving 
circuit concerning the 2nd example shown in drawing 2t he 3rd example is omitted 
about detailed explanation of composition. 

[0060]The wave form chart showing operation of the 3rd example is shown in drawing 
8. The common signal which is an output signal of this liquid crystal driving circuit as 
shown in the figure will be reversed and outputted between V1 and V5 or between VO 
and V4 synchronizing with FR signal. 

[0061 ]The 3rd example has the same dominance point as the 2nd example to a 
conventional example so that clearly from the composition of the 3rd example shown 
in drawing 7 . That issince it becomes possible to arrange the logic circuit 70 in the 
preceding paragraph of a level shift circuitit becomes possible to operate this logic 
circuit 70 for exampleby -5V. As a resultit becomes possible to attain improvement in 
display properties or small-area-izing of a semiconductor chipslim chip makingetc. 
[0062](4) Describe the 4th examplenext the 4th example of this invention. The 4th 
example is an example which makes the 3rd and 4th switching element an OFF state 
with a predetermined control signaland intercepts the current route of a level shift 
circuit during the voltage-level period of reversal of the 1 st and 2nd input terminal of 
a level shift circuit. 

[0063]The circuit diagram of the 4th example is shown in drawing 9 (A)and the wave 
form chart of each signal of control signal 31 grade is shown in drawing 9 (B). 
[0064]As shown in drawing 9 (A)the control signal 31 which turns on and off the Nch 
transistors 62 and 64 which are the 3rd and 4th switching element is formed by the 
one-shot multivibrator 92. The clock signal is inputted into this one-shot multivibrator 
92 via the D-flip-flop 47. And this clock signal is a signal in sync with reversal of the 
voltage level of the 1st and 2nd input signal. Thereforeas shown in drawing 9 (B)from 
the one-shot multivibrator 92during the voltage-level period of reversal of the 1st and 
2nd input signalthe transistors 62 and 64 will be set as an OFF stateand the control 
signal 31 which intercepts the current route of the level shift circuit 90 will be 
outputted. 

[0065]Since the 4th example operates as mentioned aboveit can prevent the 
penetration current produced during the voltage-level period of reversal of the 1st 
and 2nd input signal. Thereforewhen the 4th example is applied to high-voltage- 
driving circuitssuch as liquid crystal driving circuits (STNMIMTFTetc.) and a 
generating-high-voltage driver of a multi-bitfor exampleglitzy generating produced in 
high voltage power can be preventedand display properties etc. can be raised. 
[0066]According to the 4th examplespeed of response of the level shift circuit 90 can 
be carried out extremely earlyand reduction of an occupation area can be attained. 
That isaccording to the 4th examplesince the transistors 62 and 64 are made into an 
OFF state during the voltage-level period of reversal of the 1st and 2nd input 
signalthe short condition of a level shift circuit is lost. Thereforeit becomes possible 



to carry out extremely speed of response of the level shift circuit 90 early, as a 
resultit becomes possible to boil markedly the size of the transistor for an element 
drive to which the transistors 50-60 of the level shift circuit 90 or this level shift 
circuit is connectedand to make it small. Thusaccording to the 4th exampleit becomes 
possible to realize a characteristic improvement of a level shift circuit and an adding 
function by newly providing the 3rd and 4th switching element turned on and off by a 
predetermined control signal. 

[0067]This invention is not limited to the above-mentioned exampleand various 
modification implementation is possible for it within the limits of the gist of this 
invention. 

[0068]For examplealthough the above-mentioned Examples 1-4 explained the level 
shift circuit which carries out the level shift of the power supply voltage by the side 
of minusand the high-voltage-driving circuit using thisNaturally this invention is 
applicable also to the level shift circuit which carries out the level shift of the power 
supply voltage by the side of plus as shown in drawing 10 and the high-voltage-driving 
circuit using this. 

[0069]Although the 2nd and 3rd example explained the case where this invention was 
applied to the liquid crystal driving circuit used for STN LCD and an MIM liquid 
crystalthis invention is applicable to the drive circuit of all kindssuch as TFT liquid 
crystalof liquid crystals not only in thisfor example. This invention is widely applicable 
to the semiconductor circuit provided with the high-withstand-pressure output of not 
only a liquid crystal driving circuit but a multi-bit. 
[0070] 

[Effect of the Invention]According to this inventioneven if the 1 st and 2nd input signal 
is [ both ] the levelfor examplenormal circuit operation can be guaranteed and it 
becomes possible to arrange the logic circuit conventionally arranged in the latter 
part of the level shift circuit in the preceding paragraph of a level shift circuit. 
Thereforethis logic circuit can be made to drive on the voltage for a logic circuit drive. 
As a resultglitzy ** can be prevented from occurring in high voltage powerand 
performancessuch as the display properties of a high-voltage-driving circuitcan be 
raised dramatically. It becomes possible to be able to decrease the consumed electric 
current of a semiconductor circuitand a chip areaand to attain slim chip making of a 
semiconductor device. 

[0071] According to this inventionpenetration current can be prevented from occurring 
during the voltage-level period of reversal of the 1st and 2nd input signal. 
Thereforeglitzy ** can be prevented from occurring in high voltage powerand 
performancessuch as the display properties of a high-voltage-driving circuitcan be 
raised. According to this inventionthe current route of a level shift circuit can be 
prevented from being in a short condition during the voltage-level period of reversal 
of the 1st and 2nd input signal. Thereforeit becomes possible to carry out responding 
operation of a level shift circuit early extremely, as a resultit becomes possible to boil 



markedly the size of the switching element which constitutes a level shift circuitor 
the size of the transistor for an element drive to which a level shift circuit is 
connectedand to make it small. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l]Drawing 1 (A) and (B) is a circuit diagram showing the level shift circuit 
concerning the 1st example of this inventionand drawing 1 (C) is a truth value table 
for explaining the operation. 

[Drawing 2]Drawing 2 is a circuit diagram showing the liquid crystal driving circuit 
concerning the 2nd example of this invention. 

[Drawing 3]Drawing 3 is a figure showing the truth value table of the liquid crystal 
driving circuit concerning the 2nd example. 

[Drawing 4]Drawing 4 is a wave form chart showing operation of the liquid crystal 
driving circuit concerning the 2nd example. 

[Drawing 5]Drawing 5 is an approximate account figure for explaining reduction-of- 
area-ization of the semiconductor chip by the 2nd example. 

[Drawing 6]Drawing 6 is an approximate account figure for explaining the slim chip 
making of the semiconductor chip by the 2nd example. 

[Drawing 7]Drawing 7 is a circuit diagram showing the liquid crystal driving circuit 
concerning the 3rd example of this invention. 

[Drawing 8]Drawing 8 is a wave form chart showing operation of the liquid crystal 
driving circuit concerning the 3rd example. 

[Drawing 9]Drawing 9 is a circuit diagram showing the 4th example of this invention. 

[Drawing 10]Drawing 10 is a circuit diagram showing the level shift circuit in the case 

of carrying out the level shift of the power supply by the side of plus. 

[Drawing 11]Drawing 11 (A) and (B) is a circuit diagram showing the conventional level 

shift circuitand drawing 1 1 (C) is a truth value table for explaining the operation. 

[Drawing 12]Drawing 12 is a circuit diagram showing the liquid crystal driving circuit 

which applied the conventional level shift circuit. 

[Description of Notations] 

678339094a level shift circuit 

891034and 35 Inverter 

11123638 NOR circuits 

13143739 NAND circuits 

17181920525658606264152156158a 160 Nch transistor 
21225054150154 Pch transistors 
23242526272829304445and 46 Signal wire 
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[0 0 1 5] J-X±cO<fe-5lC. MMZ h^Vv'X^TfflfiK 

s-tissmias&ii. 3i^coh : 7>-> , 7.^-c?*ifi£*nsii 

S0Blcl:b^T. «^#ttlCS^*Sli:'L^<. * 
fc. ^micA*^®«*i546Sc:<k<!:%oT^fco 
T. cn6cOfSSlH]Bli^:S^<^Bff h^>5?X*T 
«figL^^d<!:^. a^ltltOlpjii^-pM^e. ^S 
^tt*Wi*?y ^C0/J^®ffl^k<^t^3®*^ilf * Ll\ L 
frU 1211 2lc^Tcfe3lc. ^3R(OU^;U->7 hl9ES« 
jgffl LrcM^JEIEKllHllSTli. iltl6(7)iiSIs]!»1 7 0 
*U^;l/->7 h!slK3 3CD^eiCiBM-rS^g*^So 

se^Ts &f*mzz.ne>(omm\si8 l -\ 7oiiswEh5 
vv'X^TtiBEL^itnii^s-r. ccoism. a^tt 

tfMit L. y ^to®a^A*i^b-r S 1 1> 3 Pp^ 

S^UTt^fco 
[0 0 16] 3WC. m2(DP«gMlC^^Tai^So 

[001 7] 12111 (a), (b) coassEi&tfig 1 1 



(4) 



t#F*W6-3 1 805 5 



7 h0^T*li, $1, m2©A^ft#©«J±L' /S ^l'£iE 
mffl. IP-6UK f2©A^]I§tfH, L l/^l/A^ 
U H U^;l/(c9f?r«IR« ^?>tMi, U H U^Jbfr 

ZtlZWJ »S?©58*tt, & B B H ©«;5^§t!M?l;:**ft 

TLf5i> l^l/5>7hS»<DJfcSafitfji<ft-3T 
KtV-^^ 1 5 0, (1 5 2), 1 5 4, (1 5 6) 

jam*-!** c <t y l < »t\ 
[ooi 8] fi, se*» Mx.un«3k4tM^#-tts 

8ffi<>: LTlis H4i 3 F4-307 65§ / iia, W4 
-30765 tt^-rS«6^«o Ctl6a>Se3KSfl!rtts 

'>*t5i:ittT'$«^ Ka«3k* «StBB©«att 
[0 0 19] LfrU cn6<!DL/^l'">7 hElK^JSS 

«H*#ttlE*»i&H£ft*. «3ttf» 200X640 K 
•> h£Djg B H B n°^.;UT't±. 6 4 0{S©U^/l/->:7 hElSgtf 
i0*£ft*. fi£oT» «at«BtEaiS*«ALTJlii« 

tt«lc#*.*i»H:**l^©T > Sofco —75, CCDS 

a«»*sic»^*-tt*'««aiBBH»c»A*nfcasta 

©ffitaffi, feSlMi h^Vv>X£©:t>fficfiWii£*#< 
li, »£A**/l/©Sfl#**<ft*lcLfc#c>T, 

ffita©ff Ati$?£ L < ft C £ 1^5 IM#£ UTVfc. 

[0020] *flMttJx±®«&nn*i!tiftr«t»4> 
1 <o«awjE**s*2<o«awBff / Nta» , r*w^o» 



fl&&ftfc*Mfcl^;l/->7l-|5lK*fl3iU SfcCOl^ 
[002 1] 

ic*^ic^su^iU5/7 hiassi±> m, iB2©A±) 

fl»©WffJS«*JB 1 0ttiKWEfr5Jf52 4)tt3iniE^ 

2©A?3fll^CJ:y*>«*7*n*ft1» ^207v-T 
v 5 1 >^JR?ldllP7lT« 3 ©X^f y^y^m^fmOBX 

eaiiosw-stu cti6©jS3» i407^7f>7 , s 

^tffuIBJB KS2 ©Aa«#©«*#ttJCJE 

• aW©*7J y & jt<Mrto*i« C <h T *. 

[0 0 2 2] £fc, £©it£\ huIB^3, l4©7-<7 

5 1 > 9m?u % buIbh k f2 © \Mmmtz±§t i> 

* y *7ttM»c*ti % BuiBffijMISgtf aW**i 

[0 0 2 3] *fc, C fufEJB3, »4©A-fv 

l-Z/VmWt. buIBHU IB 2 © A2Kfpf©mffi b^/U 
ElsJUintzflnBglBflPilzJ: »J *7tt«tc*tu SuIBffl 

[0 0 2 4] *«B^lcfiKSS^fflEl!llHli»li, W 

£©s?;&!B 2 09aa«EE?raHif *5fta6©itEB 

Brfi^&asr^aWfflBliiiattfcfctTx m£©!iS 

amicj: u sb k ib 2 ©W]«§*jBfiEr sissess 

HER1, SB 2 (D A*rtS^©®E*l§€ JB 1 
ffiff^6^2(DSjlSJI / \<!:^T*'-t±SU^;l/->7 hS 

;U->7 hEBlciiBuiBin , S2©A*<l§KJ:y*> 
•*7*tl*«K IB2cDA'l'->5 1 >^ : ?lcftP^T^ 
3 flJX'T y *>?X? ft^SulBm 1 ©X'T y 
34 LTBWJc W* 6 tlSB 4 © A -T y f- > ^3R7tf DtEflS 

2©^^ y^vya^ic^LTawicia^stu erne. 

©JB3, »4©A-Ty^>^3R?(4, bubBSB1> IB2© 

tuIBU^U->7 h0B©®53SiSB^aW*nsc:<!:^ 
[0 0 2 5] 

3, m4<Dx-<<y : J L >7m : ¥-%:*> - xys-ezztiz 
<t y , u^;i/->7 h \B\&<on%m%v>mm • aw^^Ritg 
tft^o ^©tijigitcfeys «<jji«f^i, ib 

2©A^«^ttlC|5lU /, <;UTS-z>T i £>, iE^ftlslBi!) 
it*mii.T Z Z S£-3T, IBU IB2©A7D 



(5) 
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Wlz. *«Wt;:<fctil& W> 1 , H2 4)A*Hi^4)»EU 

ftj Wt^K J: V * y^mizt 2> C <t K<fc y , Mii'B;5tW> 

ft 5 C <t RSltT* 3. 

[0 0 2 6] 
[SIS60J] 

(D si (ommm 

01 (A) , (B) lc*HB8a>fl 1 ©USSfllSSTo 
[002 7] 01 (A) , (B) i;:^-r<fe3ic, ^1£> 

lli£0iJK<&£K/U->7 H3ttT?tt. SI, S2CD7.f 
7f>^f?£5h7Vi>'7^5 0, (5 2). 5 
4, (5 6) h7V^5 8, 6 0ld)Q;lT, M 
3. g4(DXY -y^V^a^T-fc* h^>^X$6 2. 
6 AAWJlCjSit^tlTt^o ^LT, HOh^^T. 
£6 2, 6 4&, $1> ^2<7)A7Jfi^a)fs^«SlCIS 

UTfBJ5E**ifc*J»ffl» 3 i ic*y*v • t7fti^;: 

>5?X* 6 2li'i>ft< itSl (D7,^^^y<fm^T& 

550, (5 2) lc»LTB9Jtf:J^**iTtvrilf J: 

'^6 < t 2 (DX-C 7 f T*£§ 5 4 , (5 

6) KttLTH5UK&S!*ftT^fttf Jci\ fiEoT, #1 

6 2, 6 4^ h7>77$5 8, 6 0C0T#J 0B;J£E 
2fJ) ICigk^ti/StLT^frSfrftlA, 
[0 0 2 8] *m 1 <DHBfc#JTHi. J-X±0)*IBEIC J: US 

ic ?4>ttrasfl&£ 1 <7)«j®mii (ED fr*>m2<r> 
mmmm (E2) ^.t^T^itfRitgiift^o 

[0 0 2 9] SIC, *t/^l/->7 h0!S?l±, SKS 

2 <DA7Dff U^UT'^^^T't,. M«KI# 

3 1 ICcfcU h-5>v>'7.^6 2, 6 4tty^m.\Z-$%>Z. 
£ led; y iESS4il)fMfc«fiET 5 C <htfpTtg<!:ft£o 

[0 0 3 0] BH^, fit3R(Db^;U->7 KSKTli, Ell 
1 (A) ~ (C) TUiB^L/cJ:3lc, 1^1, %2 
(DXTJim^tfmcL ly^OU (E 1 is^/ls) T££i®£- 

)^>y hESStf^KL isiiUVWGlzti:* $iJWf^3 1 

[003 1 ] *^ 1 COHSfi^Jti, COJcdft^SS^WL 
Tt^/cAi), $1, £2CDA*J<i#<!:LT, £TOHI*f 
4><I^ (HL, LH, HH, LL) ZAJlTZZtfi^ 



mtteZo ztiic^y, ^jitti'*^ 1 <d mmmzmns. 

<k -5 Kf&g0Sg£ U^;U->7 h li]gg£>jiy|gU:I3S"f 3 £ 
£ iz J; y , £ O)|j|30i$£mm£T : "igiB)-t *i0«tttf ft 

Ih1!S5U^I'v'7 hE&roMISKIBBI"^ 
lzWv&~$~%o 

[0032] s/c, *u^yu->7 nussiccfenii; s 

1, 3S2<7)A2HI#tfH, Lb^l/frSL, Hl/^Jl/ 

^khc i/^k>7i-i2iK0i}iOTiiL, Mas 

3lttf»£T*4>*ISifcT ^dt^RltgiiftSo IP'S, * 
b^U->7 hSSSTIi, $1, m2<7)X'r^5 1 >"j7^ 
<DldH];*.TS3, l4©X-r7f >7l??'$5 h7> 
-7^6 2, 6 4tfjS?'.JKIStt£ftTl^o fi£^>T, Z. 

<»&^\zn^m&i$mwti>&tt^<r>n\z^ ?m.v> 

%miEmz&*)ZLt].£>(D[~ ; 7>zsZ.$6 2. 6 4**y 

«iiu cnic«feyjiii«3ft©»^ «SK«»<o«a 

±, h77-77^5 0~5 6, h^Vv'X^ 
<7)-y-< X'Oli ARSih^ES d <*: tf*Ji&£ ft SfeltT^ 
5 0 ftfe. £©iI£-<DH]56#Jl;:-3^Tliv ^4<DJ!Sg^J 

[0033] (2) m2<D$mm 

55llc*||B^S2<7)llfigCiJ^Si0^-rS„ *M2(DHB6eiJ 
I*, ^.WMztihZ^Kfoi/y VWZS T N jS B B B ffl<D|g 

[0034] 02 IC*S 2 <DH)!igfflJlC^5^ B B BlB®l[H]!K 
©0ffii^t„ COjftAraUlslKtt. imSl2]iS7 0. 
U^l/-77h[slK5, 6, 7, ai7DSElblH]IS8 0^-^/u 

T«j«*tu eii 2\z^tcfe*<Dm&mmm , &£w\%k 
ic, ?ft^(t3s^bfi^e4fi (vo, V2. v 

3. V5) ©fflTDft^JKJiEf^lHlfiSTS^o HCTL/ 
KlE]K6lCli*5gB^lC^S^;Uv'7 h@%tf 

^ hiHjK^iiffl^n^o */c. 01 2 tc^-rftjfco&ia 

IEKl2]K<tSft»A i^iS0i^7 0^U^;U->7 HhIS&cd 

[0 0 3 5] ISS0K7 Oli^V/^-^9, 10. NO 
RlUSg 1 1 » 12, N AND0SS1 3„ 1 4)[iSMJ 

tiTfcy. A7D*nfc^-^ff^s ^mtmmzph^ 

1^2 3, 2 4, 2 5, 2 6£ff5j£LTl^<, d'TIra 
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301^7 011 h[E]S&<Oiiu8:t;:IEB**iTi^ 

mwimnE. v 5 < . f^giKigiMswEv s s ic 

[0 0 3 6] liS0^7 0©tH^)fl^2 3. 2 4, 2 

7KJ.U h*nfcda7j{ff 2 7. 2 8. 2 

9, 3 (H±, Nchh7>^19> 2 0. Pchh 
■7>> > '7.^2K 2 2lc£»J«Eg*ft3ffl;ft!EK)[s]Sg8 

[0 0 3 7] £fc. &3tfkMl&. U^;U->7hI°]^5 

h?ti£o ■?• lt. c©u^;i/->7 Kc<fcyj8/$**ifc 

3. 84d)^7fV7l??S5 t>5>5***6 2, 
6 4^£A*J**l*. »E» M«fl»3 1«\ KU"f > 

TSrftfcN c h 17.1 8®f- h^HKA 

73**lSC:chtf:5:5o 
[0 0 3 8] ffiTJiESllalSS 8 0 h^VvU* 
1 9~2 2<£V-7.^isEUHi®j@iV0. V2. V3. V 
5#JJNR**lTV*. !-7>yX9 1 9~2 2 CO 

Ku-r>««w:ftasN»*nTfc*y, ca>waa*!**i 

Mc«£jSflK»l§B8TU\ 2fIdi7D : &4fitdS7D (V 

0. V2. V3. vs) '\££a-r«c£#Rrfl&£& 

[0 0 3 9] ;^tc*jS B B B IEIJblH]l^«Dil!)mi:c)i>T. Bl 
*i. H4UHi. x-^flf. &.tfbflre« if 2 7-3 

[0040] sr. sawkflnttfLu^i/ (vssu^ 

[e]S&6<dM3. JB 4 ©X-f y h 5 VS> 

7^62, 6 4KA7D**l£#J8IKif 3 1 tiV 5 b^U 
{foT, L^/l/-> - 7 KE1SS6C0N c h h^Vv? 
7^62, 6 4te*7Vimtte*J^ I-0SS6 

«*fbfl»tf L L^l/Tfcfcfctt, ISSSK7 OftCON 
OR0K1 1, 1 2C0aiWtf2 3, 2 4l*L l^l/tt 
C*UE<fcy> U^/l/->:7 h0SS6£)P c h h^V 

6C0iii?T(lf2 7. 2 8tirtlcGNDU^;;l/<fc&*o £ 
OtSjR. tbTUIEKlIslK 8 0F*gC0P c h h^Vv^^ 2 

1. 2 2tt*:7tt«lCfa^*ftSE£tC&3o CfDt <t 



H2 17? ATI Settle L U^Uro^t,IE«lClMlp-r*fc 

[0 04 1] *T> C0)4Ha\ U^U->7 H°]Sg7C0A 

;U->7 Hl2lSS7c7)jU7Dfif 2 9. 3 0tf. tUTJlElblEjIK 
8 0F*3CDN c h h^V^^ 1 9. 2 0<Df- HSU^N 
£A7D**i£.I<fcK&y. £/c. HijaiL/c.fe'Ptv:. E<0 
BIPch h7»"7^2K 2 2[tt7VtM£ts.-oT^ 
2>o ftoT. ai7JlEI!lIe]!S8 0C0aJ7Dft#li. T^-^fl 
§tfLl/^l/ (VSSL/^b) COi^fCV 5 
U. HU^U (GNDl/^l/) C0£*KV 3 b^;l/<t& 

[0042] cicod;-5ic. gatftrntf L U ^UCOJg^ 

Kli. U^;U->7 h[HlK7(Ddi7Diif 2 9. 3 0lClif 
-*flf KJSUfc^-£#aj7D**U ai7DlEii!)lHlK8 0 
COttJTJflf KW:. ^'-^flf-iaSUTV 3. V 5 1^/1/ 
<7>x-*tfffl7]*nSC<!:tf:JB:S«, ftoT. £3itfbfff 
l U^;l/C0i§£l±. U^ui/T? h ESS 7 liiHRttUil:: 

[0 0 4 3] ^COif^C. Nchh7»*7^1 

7. 1 8 coy- hffiUKli. L U^U-c?S535^bftf 
#A7D**rCC^7c«S&. N c h V^Z/'JT.* 17.18 

[0 0 4 4] SfclC. ^-^bftf^HU^/U (G N D 

/W coii^tco^TUiB^f *o iicoii-^. U"^;i/->7 h 

6 CO^ 3.^4 <DX-< «y ^yym^-T&Z h 7 Vv>" 
7962, 6 4lCA73**l*$ijaPfif 3 HiGND^ 
;U<t^So SfoT. h7>7'7^6 2, 6 4li^V«ffi 
iifctl. L"\;l/->7 hlH]SS6lct. a^£0^;U->7 his] 
*K 3? 2 <D A73«# 2 3 . 2 4C0«EJS 

its^b^;u->7 hSjftraciic**. ^lt. iicou 

^U->7 h0^6©ai7D<I#2 7. 2 8ft\ tfcTDlEltllEl 
K8 0C0P c h h^Vv^^ 1. 2 KT>f— 
<tATD**l^o dWCcty. tU73lES)lHlK8 OCOiij73<t 
fli. T-^f^Lb^b (VSSU^l/) C0«!:#tc 
VOL/^btSD, Hb^;U (GNDl/^l/) C0<b*lC 
V 2 U^ltfiS, dcoJ:5lc. S5^bfi^HU^/l/ 
co^li. l^;l/->7 hls]!K6l±SJR«»lli:ife*<l:t^ 

[0 0 4 5] *T. £C0i§^. 55^bfS^iHb^UT- 
^«/c46. lmSlH]K7 OtDN AND0SS1 3. 1 4fr5 
^ICH U^;l/^aj73**lTt^o ^7T> U^;l/->7h 

0K6©ai7Dffl^2 9. 3 oji/N-r-otr— ^>7.«ai 

*J8P«^3 1 #Y- YWMlC&mZfttcN c h Y^>-/ 
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^^17, 1 8© KKVTOgiftlTl-^. *L 
T, £-3Mtfi^tfH UTS S 7ci&, £<DftJWf^3 
1 liGNDb^;l/<fc&^T£>U, ffioL Nchh7V 
5?X$M 7, 1 Sli^VtfsKt&^Tl^, £<D/c«>, 
b^;U->7 h0K7©tb7:il^2 9. 3 Ol±V 5 b<^/l/ 
lc@^*tis tH7:IEiJ)lH]K8 0<DN c h Y^Z/'JTs* 1 

[0 0 4 6] J.X±Kltt8£L7cJ:5t;:, H 2 icjJVT*^ 2 
©USSflJTli, $|JW1^3 1 iz**J U^;^>7 
£®Rttfig<h#jM^ffiTt7] y SilTIMW-eTV*. 
**2©*«fl|T*U\ C©fMttC<l:oTa£*fl!l<kll]§l<D 

[0 0 4 7] ST, *m 2 (D^fitffilT'ttSiSlHlK 7 0 
hE&OjiulgKiaSt^^ttfT-**,, 
8toT> ftJfcflJTHi&ASMJlfflmEV 5 (ffi|*.tf-2 0 
- — 4 0 V) TIM* LTVfcHffllHlK*, figBSgiEIJj 
11EVSS (fl|*.lf-5V) T*»fMT-l±*E£tfT** 
ftoT, ^-^fl^SfcliS^bffi^tf^bLfclg? 
tCN O 1 K 1 2&tfN AN D0S&1 3, 1 4lC 

SKi1Baft#£ UTfc* COlGlttdfEtfftAEIbAlttE V 
5 y v *?<D8£90>SE*«-£3.S c <t < * 
5. ZOtctb. ££Lfc;SABWlJ3ttEV5£;&A$CT 
«Blc«aST*. jSAfKrctt«<oa3*affl*«a&TlRl± 

StlrSCttfT^So 
[0 0 4 8] Sfc, 4cSS2 0D|tBfife0y?att3lalBS7O« 

t, H3Ih]s&©imisiseje>\ fia5ffjT»tt«a5i.tf-2o- 

SrSfottT^o 1$lc, ftAKj&aiiftWJ&KIIKffi 
ESft^Cttf^CtfrS, 'h§!Hb, Ha<b<3Dfc46H 

[0 0 4 9] &*J, El2K^t":*:M2<7)SSS6#JTli, 121 

1 2ic^r«e3RWic»LTU'^u5'7 ug»#ioifitti 
GUT-ii, aaLfc«fc5ic#j»fi^3 i icfcy, u^;u-> 

7K0B6« Hgtt7*»faWlCBf**-ttT 
t**. ftoT, U^;b->7 hBaR03HmXtt« B1 2 

[0 0 5 0] *S2<DH^Jlc^iS H s B |g»)l2]K 



[0 0 5 1 ] BP'S, -2 0 4 0 VOffltETWE? 

SAME h^VvfX^tt, -5 VTiMlPf Siitt<0h7 

[0 0 5 2] MIC, J)iift:fy7©l/-r7 , )hSfi4a 

< «y ^T 7 y Zf&m±T Ztctolz&m 
T, A«ETHEl»T«iMMM6*A»Eh7>5>X*T* 

[0 0 5 3] «±©2jiU:y, *m2©HJ60!IT*li, El 
6 IC^f <fc "5 Kii3ElS& 7 0 © dMi Bfflt&SttT'.h;*' < 

-r^c^^T^^c 

[0 0 5 4] T5TT, H3K6 
li, t£3RO^;U->7 hSSSlCtb^TN c h h^V-^T, 
£6 2, 6 4#iBfiD;*nfci*fi2£tt-3'?V3. LfrU 
£ft6©N c h K5>5>**6 2, 64li, H2K/Tt 

efe^ic^Rg KL"f>fre©sxyajLn&i/> h-^v^x* 

?S5o Nchh7>v f X$6 2, 6 4(iNc 

h 5 8, 6 0 <bg/J\fcf'> 'f 1 h Wilifl 

fyf) TEST* Cft6© h^VvU* 

6 2. 6 4*flQ*fcC<hU:£3¥«tt3 1 y7®«©igl]D 
l*«£A,£ftL\, m73Elbla]K8 OrtlEilfiD^ti 
fch^VvU* 1 7, 1 8t>, /W-TXf-^^ 

[0 0 5 5] *^c, 121 2 lCjjVr*» 2 OUSftfilJTtt, fit 
jRfflllCJt^T 5 , U^;U->7 h@SS7^1 fliBAD Lfe«fiB 

7 h!s]ffi7^M^TU-<7 7 '7 h-T^t, fhfhOI^ 
;U->7 hlslSSODN c h. P c h h5>^X4t**tiWi 
Bl— W7i/l/F«3T*^mai5R*o 

[0 0 5 6] W±«fcy, *^2<73H35feffljT-li, tMLfc 
fSSIH]!K<0t5 : &aa<0iHi'J^<t, U-^U*>-7 h@K« N c 
h Y^Z/VTs* 1 7, 1 8, 6 2, 6 4<CjIJ)PIcJ:Sc& 
*f®«£Digl]Q:£ h-^/Ufnii, LTitUttlBl 
»©®S*Se*<5iJ «fc y t,B"J«T***o C^)jSI±, El 5^ 

mnii^^T^^o 

[0 0 5 7] Lfrt, EI5l^-r«t5lC, sesKwco^A 
©lc5^ LT, *m 2 <7)HJ6fi>J<7)5SAIBBl[sI»Tmfi8*n 
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lis Zi(Dm<DfeihJi*Mz33^T$E1glzmmi2i&ife<D 1 

[oo5 8] o) m3<omiMm 

[oo59] la 7 iz*m 3 (onifemzmz fe&mwhmfe 

1/^1/->7H2]I86, 7. 8. &t>mw)m&8 O^A, 
TffimStlZo LT> IS3IE1&7 0lC^Aig»[2]S& 

h0^5l;:t,A7J*nTl^„ mTJlEttlH]^ 8 0 1*3 
CNchh7V^19> 2 0. P c h h7>->7^ 
2 1, 2 2(DV-7.mmzi,t. MVO* V2. V4. 

19-22 (Dttii K U-T >^*5« B H B |Eil!l0KtDai7J«^ 
•fc&U. ;£ B B B *?£IEIbT£fc<»©a^>«^£LTte 

^r*m2 (£jt]&#yic«£-;$A|g»lH]Sg<»:, ^E-c7)tl^CD 

issPA^i li'ttar s ^ 46. m^,<omm terns iz o 
[0060] ni8icii x *m 3 commm<Dm^^t^. 

WMftTTi-SrLZo MSHuctT £ 5 K:*:;$AiE»l2]S&<D£iJ 
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